For a site investigation of the rock structure beyond the heading face during the drivage of new tunnels, several methods have been developed in the past few years in civil engineering (e.g. Sattel et al., 1992; Borm et al., 2003; Otto et al., 2002; Kneib et al. 2000; Inazaki et al. 1999) . The existing systems are adapted to seismic reconnaissance for tunnelling in hard rock or soft ground and make use of reflected body waves. Up to now no system based on seismic methods exists that provides such information in coal mining. Such a technique can help to reduce the financial risk of shut downs of the mining operation and the hazards for the miners.
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The coal layer is a channel of lower seismic velocities and density compared to the country rock in the neighbourhood of the coal, if this rock consists e.g. of shale or sandstone as typically in the Ruhr area (Germany). In such coal seams dispersive channel waves, so called seam waves, can be generated. Because of their cylindrical geometrical spreading seam waves are suitable for the investigation of the structure and layering of coal seams. Since in coal mining, roadways are usually driven parallel to the seam, dispersive seam waves can be generated by locating for example explosive sources within the seam. Special methods have been developed for the processing and analysis of dispersive channel waves and used for the localisation and mapping of seam disturbances within a seam panel. Detailed treatments of in-seam seismics are given e.g. by Booer (1982) , Buchanan (1983) and Dresen & Rüter (1994) . For a site investigation of the rock structure beyond the heading face during the drivage of a new coal mine roadway, no special purpose seismic system exists that makes use of seismic methods. To interpret measured data acquired in such field experiments synthetic data are needed, as waves are propagating in complex structures including several disturbances of the coal seam. Moreover, wave propagation effects due to the presence of the tunnel or roadway have to be considered and can be investigated with synthetic wavefields.
Wave propagation in coal seams is numerically modelled in order to identify approaches towards the reconnaissance beyond the heading face of an advancing coal mine roadway (Essen et al., 2007) . Complete synthetic wavefields including P-SV body waves and Rayleigh-type seam waves are calculated using a Green's function approach (Friederich & * phone: +49-234/32-23275; fax: +49-234/32-14181, E-mail address: katja.dietrich@ruhr-unibochum.de Pinches, washouts or the very common seam splitting (Fig. 1) are examples of such seam interruptions. It is important to detect these types of disturbances prior to the drivage of a new roadway. In particular when seam splitting occurs, it might in some cases no longer be profitable to mine the seam if the seam thickness gets too small. In the model with a pinch completely interrupting the seam only a small part of the incident fundamental mode Rayleigh-type seam wave is reflected as a fundamental mode seam wave (left hand side of Fig. 1 ). Mode conversion is observed generated by reflection at the fault zone. The main part of the wave is converted into S-waves and radiated into the roof of the neighbouring rock. On the contrary, in the seam splitting model no seam wave is reflected at the disturbance (right hand side of Fig. 1 ) or the amplitudes of the reflected seam wave are very small. Waves propagate into the surrounding rock and into the thinner split seam layers. According to these results a reconnaissance of seam splitting disturbances beyond a single advancing coal mine roadway is not possible solely by searching for reflected seam waves.
Amplitudes of seam waves reflected from disturbances strongly depend on the fault throw and the degree of thinning or washout. In some cases, conversion to higher modes can occur. In all investigated models, those Rayleigh seam wave phases are preferably reflected, which have frequencies above the fundamental mode Airy phase. Lower frequency phases are preferably transmitted.
FD computations for 3D models containing an ending tunnel parallel to the seam and a source beyond the heading face of the tunnel show, that seam waves are converted into Rayleigh waves at the tunnel face. They propagate along the surface of the tunnel and interfere with the seam waves propagating beside the tunnel. Polarisation analysis showed, that the elliptically polarised Rayleigh-type seam waves in the vertical-radial plane can be distinguished from Rayleigh tunnel waves propagating on the sidewall of the tunnel adjoining the coal layer with elliptical polarisation in the radial-transversal plane.
